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(54) PIPEUNE COMPUTER SIMULATOR 

(57)Abstract: 

PURPOSE: To provide a simulator which can faithfully simulate a pipeline 
computer to the hardware and also can intuitively perform a correct step 
operation of a single instruction. 

CONSTITUTION: A duplex register includes a 1 st register 1 which performs 
a writing operation at an execution stage and a 2nd register 2 which 
simulates the operation of a pipeline computer. A memory variable store 
part 3 stores the address and data variables. A pipeline simulator control 
part 5 refers to or changes the first or second resisters 1 or 2 according to 
the timing and reading/writing states and then outputs the register value at 
the corresponding execution stage. The part 5 also selectively uses both 
address and data variables of the part 3 according to the referring or 
changing state and outputs the memory value that is calculated at the 
corresponding execution stage. 



fi-t 7 9 4 sis ft a 

n ii a 



ir-f- r 



ca> re. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 

decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998.2003 Japan Patent Office 



http://www1 9.ipdl jpo.go jp/PA1 /result/detail/main/wAAApRaa3NDA408272612P... 



2003/12/17 



I 



(«&+Ktt+n*0>«SB) 



mm?mia*wftfrftup) 55 

5 (11)[^I3#^]*#F^¥8-272612 
(43)[^B]¥fi£8^(1 996) 1 0£ 1 8B 
(54)[*l»D«fffl/ UZ?^ >It#«V^LU-^ 
(51)[BB»|«KMB»6JSSa 60 
G06F 9/38 380 
10 11/25 
[Fl] 

Q06F 9/38 380 C 

11/26 310 65 
[««*]*«* 
15 [|f3}^<D^]5 

(21) [ailP#^]^ISi¥7-96043 70 

(22) [tiiJ?IB]TO7^(1 995)3£29B 
20 (71)[ffiMA] 

[f&S"JW]000000295 

[{^XI*gR«mm^E£^1TB7#12^ 75 
(72)[HB^#] 

25 a 

[iimxi*e^]m^ai^Ej^/p^iTg7si2# #m 

(74)[ftSA] 80 
[#3I±] 

30 



85 

(57)[^J] 

[1ft] /x-KOxTIC-SIUcv-zlU— hU£#t>. lift 

i\ *fwf— ^©utrx^— j^audfewj 100 



35 



40 



45 



50 



^CWi&fc^-O/ **?7ct— 2?&£dt?i Hsftrmsz 

tsuvx^, Miami &tzi*m2<D\sis*$£u urn 
ex. m&^xmtit^^mktzmm&zm^x. 

14. IHtXt 1 — vdfcl^T. Mem 0)\si>X$lzttLX 

mmi£tzimw£fii\ tmmcDto&WitttLxmt? 
z>m-g\£. nf7XT—*;iz&i\x. mi n&ismzo^v 
*$m5\z*M.x'^. &m?z>®£\z. HfH5H2(Duv 

M-r-^xhTL. timm<DPW®fttLx&m3ztz 
&u -gtf-*uf imaateBtx— 1 >a>i*is£tii*u -sul 

*l=*£i&fc^-f h/ v>^X^— v<t£#tM T*}rfr(D#yi£ 



15 HffX^-vlcfcl^T. fiJtBTKbX 

^TKUXlC.fJlB-x— «S8re**tt*-T— *$Xh7 70 

20 ^'J0>fii£-£c7>s£^-«#u vso-u— -skd=i^>k 
msMWr— $a>p*?s£ffi*»u — suti+tu** fns* 75 



80 



30 



35 



40 



45 



50 



[0001] 

\mm&ry*mwm *m\t& imt\mmtx^^ 85 
[0002] 

[«<d&»] flHwojiaa»ci3v^-c, ^v^-oiw 
ffltemgnim-ik&mztiib^jm t bt «t < *n btix 90 

CO 5 l^cD^7^ifccDi%^t.Iig^c LT»fUxTV * < 0 95 

[0003] -tu-c rcoj;9^^^7-r>ff^-e 

hirZ'MzfyJ^W&i'^^i^-fim^bti 100 
[0004] 

[58WdS«¥»bJ: 5 t-TSSPBl. £^T\ JriBbfcJ; 



[0005] zfv ^yJ^(D 1 ^^fi(D^.x 77HfT?r 
[0 0 0 6] Ud»b/js6Sb, _ht^-r^-r>i+»> 

[0007] Sfc, 

t©PpW s &2)o an^>, 7"p0a*^^ (p 

C) tt, ^{^fc^^TFU^^fgb-CV^ 

x s/^©»TK© P C{i. ^rfftpyr K^Srltb 
TV fc t) #sw-ep c<Dm*t&&»*7 u 

[0 0 0 8] Z.(DX.0fiiWi^ ^r4y~^<»'M-7*7 

^a^^i 2 }^ 1 s/^Urf^jt^)[-iEb< ft 

[0 0 0 9] 

3. 1/— hi"S^ 2 CD 1/ v 5 ^ ^ £ "C ^ 2 fif bT5 0 
[0 0 10] 

VKirV ^fcS6^*#-f5*®«yS bT, % 1 CD l^v 5 ^ 

^ *3 j; t^g 2 cd u v?^ ^ ic*r b-c#HS*fcw^ae4?ffv \ 

* cDfjasratfrr-So 
[001 1] 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 



[0 0 12] B2I1 ^(O^zf^iyVmoy-mX'h 
So I F XT— (^7iyf^f->l "Cf4, 

[0 0 13] ^[C, D^T-v' (r3-K^f-i>) 
^r-y) Tii, ic^tB Lfc y-x $ (Dimzft u 

i"o 75 
[00 14] ClWct9^^^7-rvtf^(C*5{t2>i?- 

So 

[0 0 15] #ijx.te\ B2W»;i/ (c + 4) Tli, 



^f— y©tl, ^2>(DMi:^7— i?<DWM^ fo^>4 85 

^Ufflb-r^feTv^o ^/u (c + 5) -ete, 

^t^LTV^o 

[00 16] dcoi^tcif-r^/i^tc^^^^vo^ 90 
©i? -f^J ^wm&r-/ 5 ^ * £fflv ^ r. <t 

T% y<^^7-f Vtf^^P^A^f^^Xiy^ 95 

[0 0 17] -yV N y^^'f^gSSv'^i^-^U: 
fe^T, iML^Cctp^ l^^T^ifW^— V s 100 

^ry ^TBt(c*^-r§ ^ <b (eft 5 <b v > 5 BSH^fc-So 
#];Lf;£, 1 y yV^T^CD^T^— i^mr L 
fcBfe^ Lfd#3\ BP*,, iKf^/U (c + 4) 



©^fy/©^Tt^ Lfcl§^i%^3 fi.^«i, 

^ 3 -Cts/E Lfcfxf-f > 3 > U- v 5 ;* ^ <Z>fiff3:. % 

[0 0 18] rxr^^- ^a^U^^^^^-^fg 
fc&sfcfcjcte, z.<rm&<D'<4 y°7-r >(?yfflB&\££ 

(Dimmttz?^ $ ^^^^ottswfifflii-efcSo 

^tL^jSlt-5fc^l^(DXX5/^T^7-l' 

h/<y^^f— yHTSl^ gp*>, ^^/u (c + 6) 
3©^ry i 3wfc-f1§3\ Elt^-r «t 9 
^p^7A^[7>^ (PC) dS^ffx^— v^tdfeS^ 
OTK^SrmLTV^i-f-St^ (c + 6) 

-Ci4, PCtOfifcOS (n+12) ift0^4©7K^ 

[0 0 19] ^t-X\ XmAXIX 1^7^71 

^^y« ^ y ^tmmk<m^w^imt-r^mm:m 
[0020] M2 t^i-j; 5 «y v ^m^n-o 

<i h'<y? (w) ^f- 5^cfrb*u u-v^^a^ro^ 
*ffiLtix3— K (D) xf-y^ff^tlSo fct, 

[002 1] f±, :© J; 5 

i? (rc^JO^-U^^ r 3) -Cfo5#^, WF<D£ 



x. ip*>, i <Dmmmm&fo^ 2 w^cda^ 
[0022] ttmxosu y°7-r >%mmi/ 5 ^ 

Tit, MT^-r— i^fvl^oV^T, ^^^(DS^aiU 
^ x Uv?^^--<D»^^S:tT5o ld^f 
v -f^mvmti S fis ^OMr^7"y)ilT LfcHf 

-hT*#-5o 

[0 0 2 3] L^^L^^, ±MZ(DJ: oiemf^—i? 



[0024] *fc s ^^yrmt. ^tT^^-v^- 

T\ a-K^coi^teT^ir^^^^-K? 
aiTt-fUxS^ *^)<D&o\z94 K^^-ffiXh 

10 * bTlft^(DW&te, **:})T9±X94^9' 

yv^Ttm UZ. LTV ^<DX\ l^fy/ 

[0 0 2 5] Hi*#H8l-"C**KW«W^9 
KDl/-^^(SPR) 1.11200^^^2 (SPRl 

[0026)^1© Uv?** 1 \X 3--1ft&»e>ft5 - fc 
20 ©T?#5^?tfc9, ^52©U^^2^ ^— K 

^ y 3 }4, T K mem_adr 1 7 s — 

?mk mem_data CO«£M$rf SfciDCO^ ^ V X&> 
•J, T F^tt mem_adr t^— ^» mem_data 

^^•y4f4, -tco^y-cfcSo 

[0 0 2 7] /V^^^iW-^Sffc ffi^cO^ 
— 1 CO Uv^* 2 Sfcttfg 2 CO U-^^ 3 
30 tcr^ir^bT. ^co^T^x-v^T^f^ ^co^f 

y 1£§&*&M 3 COT K^tt mem_adr tf-^t 
m mem_data \Z^Z*a$ffiXT—i?<D**VWm 

35 [0028] Jfcfc^ - CO 4 5 KfltoftSjItfc/^ ^4 is 

Wrwm^^^—^^Mim^^xmmt^o * 
msmi<D/<4 -fv -4 >®&mr> $ » -ci*, 

#B8, m%.-rz>w& (2) ttmoram^^ i/c#hh 

(3) n. U— 9<D^> Yt LT^— "fas^SSSWt- 

[0 0 2 9] ftfc u^x^{rov^-CB&to 
45 ^cof^Sff-^co^^c^^^^v^^^ 

50 [0030] Wtt ^^i'ittlt 94 $ yfoyf 

i%&nw&<Dmftz%m$:5-z_t&^<DX\ mix^—i? 



55 iZ^^lT?. 

[0031] — ^ mk^*?iz.^^xte2mikfz> 

h<DX\ Z.hsh^\<T>^y^9 \h.W,2<D^y^9 2X 

cov^dx^^cotg^lOSCT^l, 35 2 ©u^** 
60 l, 2{cr^-fc^U ^t-^x— s^3K£*ufclKr 

[0 0 3 2] (l) 4iHW»<b#SL 30Ei-5»^. 

65 h(DbLX, m7XT—i?\Zjo\,^XWil<DUi?X#llZ. 
MLXn^o tJz34 h^^^-^iC&VvC H2 
©V-v 5 ** 2^L»#^?rtT9o 

[003 3]M4i^ rco^coSftBJEiTfoSo rr-e, 

70 v?^^2C0##iA^^-r^V^^L-CV^ o tot, 

i ^<DWri^—¥mm i co u-^^ i &m tfc 

4 $ >-^4 % ^ 2 co Wy^9 2 tc«t *) =■ 
75 5o 

[0 0 3 4] (2) f+^ltcOrtglSWti LT#m> »T 
am^rco^, ^1 CO \s*J**\»iXm 2 

C0V-^^2*iCtT5o *fc, #R8f4, $B2<DI"?X9 
2\ctt\^XftD 0 EP*>, r.co i 5 ^#^co^35f^ i^v 5 
80 x^cofill4||?T^^— i^Ctf#a**t5*»5>"C&So * 
fc, #RSC0^, Mt^t- i/co^-f 5^^-C{4, fill 

cou-v^ i cofjfco^N— K^*Ttr±S5te5fi[t*o-c 

[0 0 3 5] (3) '>*3.U— ^Ca-ryKiLT*- 9 s 
85 dS^ISW^gOe. #BS1-S«^#figf4, flO^ 

[0036] «fc «j , %^<nmr^—imT% 

W> l coi/v 5 ^.^ l ^Ra-tttfi^H^ti/dild^^ 
90 ^nsrttofeSo *fc, -hIE (1) ~ 

(3) iCl*3V^T, |g 2 CO ^ 2 td J; <9 ItMZi/ % =>- 

[0 0 3 7] ^i^^^y 4tC*hr6T^-fe^C0^-^IE 
95 -To /^^7^f a U-^$iJ»5(l a— H4l*fr 

bT 1 -^^^^ Uv^td&fcfrrSo rcO^COU^ 

[0 0 3 8]-*, ^ hT^C0*£\ 1^^-x-y^ 

100 ^-Tmtt, ^^ey 4(Dftm&^.£nx^zh<DkL.x 

±fSL-^^co^<t|e]^/^£^xP>ti57i\ 
y4f±il^ U-^x^tcJt^T^icofc*, ^T?r2 



10 



15 



20 



25 



30 



35 



40 



* * V gm&im 3 K mem_adr , X— * 

|£©:mem_data "Cfc-5 0 

1 0 0 3 9 ] ( 1 )tfr^^M^5i#^T^-v^ 
mem_adr „ mem_data (C^- hT"t"5T Y^T-b^f—^ 

ft 3 mem_adr -e^£*L-5T Kl^XM, mem_data 

[0 0 4 0] (2) &M9E«(Z)rtS«M^t LT#fiS>, »T 

[0 0 4 1] (3) ^5 a u-^ron-ry Ki Lt^-f 

(Dffii. mem_adr <Dfg<t &ifci£ U — SrT;ixte\ 
mem_data (Df^-^Wv^ U ~ ffcLfttttUf , ^ ^ l» 4 

[004 2] l^^s/^HfT^T^ 
[0 0 4 3] roi9(-> ±fE^8S0!|-Cii, Uv^*^> 

#Ha-t-s»£\ m*<DW&&\^ mm 
mc&mmAzmi< ^xmft*"r—^<Dm&*\&h-fz> «t 

[0044] 

tut}** * v aymt LTawj-rs^^r ^ u 

Z>z.b&x%z> 0 



1 f 

2 I^WUv^ 

55 3 ^ya&fciftMft 
4 

5 >v^9-r^>5 



[ ni ] -^mn<o-wm<D^ -fj^ % 

[12 1 ^^7>r^jfflw>-^*^rittME-cfcSo 
mmmx$>z> 0 



t, *\ 




1/2 <<— v 



I 1 


S 2 






S*2<7> ■ 


us/'** 






(SPR) 




(SPR' ) 



3 





nen^adr 


■ea.data 



»J 9 8 



i r if 

(1) C2> (3) 

*s « (7) - x&a * r ttfiS a 




[03] 

#*1 add rl.r2.r3 | IF [ P [ E ( M [ W | 



<M*2 sub r3, r4, r5 



E I M I w 



[02] 

?/tr I c : c+1 [ c + 2 I c + 3 



I 1 F I p I E I M 

(n ) 

I 1 F i p i 

<n + 4) 

| 1 F | P 

<n + 8> 



❖ | 
(at 12) 



IF 



#^5 
(d+16) 



n | n+4 



c+4 1 c + 5 1 c + 6 ! c + 7 j c + 6 j 
W , 



D | wait | E | M . W 



IF | wa ^| .P | B ^ M ^ W 



n + 8 | n+12 |n+16| 



[04] 



http://wvm6Jpdljpo.gojp/Tokujitu/tjitemcnt.ipdl 



2003/12/17 



, 2/2 ^—v 



V-itfr \ c i c+1 I c + 2 j c + 3 ! c + 4 1 c + 5 ; c + 6 j c+7 j c + 8 j 

, IF . D , E , M , W 

•♦'I I 1 1 1 1 1 

<n> © @ 

**2 | 1 1 1 1 H 

Cn + 4) © ® 

, IF , D , E M , W 

#^3 | 1 1- " 1 1 1 

(n + 8) <S> @ 

, IF , D .wait. B t M , W , 

**4 i 1 1 H 1 1 1 

(n+12) © 

. IF .wait, D. B M . W . 

**5 I 1 1 1 1 1 1 

< a + 1 6> 6> © 

PC©**"' I * |n+4|n+a| n+I2 |n+l6| — 



http://www6jpdljpo.gojp/Tokujitu/tjitemcnt.ipdl 



2003/12/17 



